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Progressive osseous heteroplasia (POH) is a rare autosomal dominant disorder of mesenchymal differentia-28 tion characterized by progressive heterotopic ossification (HO) of dermis, deep connective tissues and skel-29 etal muscle. Usually, initial bone formation occurs during infancy as primary osteoma cutis (OC) then 30 progressively extending into deep connective tissues and skeletal muscle over childhood. 31 Most cases of POH are caused by paternally inherited inactivating mutations of GNAS gene. Maternally 32 inherited mutations as well as epigenetic defects of the same gene lead to pseudohypoparathyroidism 33 (PHP) and Albright's hereditary osteodystrophy (AHO).
34 During the last decade, some reports documented the existence of patients with POH showing additional fea-35 tures characteristic of AHO such as short stature and brachydactyly, previously thought to occur only in other 36 GNAS-associated disorders. Thus, POH can now be considered as part of a wide spectrum of ectopic bone for-37 mation disorders caused by inactivating GNAS mutations.
38 Here, we report genetic and epigenetic analyses of GNAS locus in 10 patients affected with POH or primary tissues and skeletal muscle during childhood [1] . Clinical presentation 54 of POH can be extremely variable, thus the severity and morbidity 55 depend on the location and the extent of the HO. Some cases of 56 POH appear sporadic, whereas some are familial. ter City, CA), as previously described [6, 11] .
136
The mutation nomenclature follows the guidelines indicated by Amsterdam, The Netherlands), as previously described [6] . 
Results
167
Clinical phenotypes
168
Clinical and biological characteristics of 10 patients (5 females and 169 5 males) included in our study are resumed in Table 1 (Fig. 2) . A brief report of these variants is shown in Table 1 imprinted GNAS-derived genes for the presence of a specific genetic 231 variant, we were able to define the inheritance of the mutated allele.
232
In particular, in patient 2 we confirmed the presence of the single nu- Fig. 1 ).
251
Discussion
252
In the present study we performed molecular analysis of GNAS 
Progressive osseous heteroplasia is a rare genetic disorder of HO showed a higher prevalence of HO with respect to patients affected by 294 mutations in other GNAS exons (64.3% vs. 40%) [13] .
295
Our sequencing data strengthen the observation that the same
296
GNAS mutation may present with variable expressivity. In fact, al- 
mutations allows us to predict a specific phenotype or the severity of 327 progression within the spectrum of GNAS-related disorders. In conclusion, our results support the view that POH belongs to a con- 
